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To all whom it may concern:

Be it known that I, BRADLEY A. FISKE, of
the United States Ncwv have invented a new
and useful Improveme‘nt in Methods of Find-
ing the Position of Distant Objects, of which
thc following is a’ specification, reference

being had to the aceompanying drawings, in-

Wh1ch——
_ Figure 1is a diagram illustrating symbol-
ically a general arrangement of certain ap-

- paratus which constitutes one practical em-
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bodimentof my said method. Fig.2represents
the indicating devices as used a,t the gun, o
alarger bcele than is shown in Fig. 1 F1<r
3 represents a gun to which are d1rectly at—
tached pointers or arms moving over grad-
nated arcs ofconducting materul S0 tha’o
the proper positions of the gun in train or
in elevation may be determlnedby an adjust-
ment of the gun itself.

Similar letters of reference 1ndlcate like
parts.

The object of my invention is to provide:

a method by which the individual in charge
of 'a gun may direct it upon a given target
when the distance of said target is not: known
to him, and even. when he is unable to see
, smoke, or other
causes, “from the pomt where his gun is Jo-
cated.

My invention consists in the method here-
inafter set forth, whereby observers statmned
at points distant from the gunitself, which

points command a good view of the area

within the range of sa1d gun, are enabled to

discover the bearintr and range of a.target.
from the position of the gun, and to commn—"

" nieate to the person in charge of said guns
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said. bearing and range. .
Referring to-Fig. 1, A B represent a.line of
the pa1apet of a fort or other defensive work.
"G, D,and E are guns loéated in said fort

' and commanding: the area which includes the

position of the talofet F. The object to be

attained iy’ to lay all of the giuns C D'E cor-.
- rectly upon said tartret although the persons

,‘«

distance, -

For purposes of “clearness, in the following
description I shall refer only to the necessary
operations. connected w11;h one gun, as E, pre-

mising that the same method is followed in
connecmon with every other gun.

G and H are two ares of conducting ma- 55
terial placed symmetrically with respect to a
base-line I J. These arcs are located at sta-
tions distant from the pos1t10ns of the guns,
‘and so situated that a view of the area to’
be protected by said guns will not be cut oft 60
from said stations by smoke, points of land,
or other obstacles. - For this reason it is bet-
‘ter that elevated positions should be chosen
for said stations.

* K and L are two pwoted telescopes, the 65
free ends of which move over the ares G and

H, and constantly maintain electrical contact -
therewith. - These telescopes may be directed
upon the target F, which will therefore be at
the 1ntersect1on of the two lines of sight of 70
'said telescopes.

Located at a station distant both from the
guns and from the positions of the arcs G H,
and preferably at a place safe from the of. .
fects of the enemy’s fire, I establish another 75
station, which, for convenience, I will call a
“directin G-statlon,” in whichisachartor map,
represented by the rectangles a b'c d. On
this chart the line A’ B’ 1epresents the line
A.B of the parapet of the fort, and the points 8o
¢! D'. B’ correspond to the centers above

| which the gans C D E are laterally turned.

The chart a b ¢ d represents the area within
the range of the guns C' D E on some definite.
reduced scale, 50 ' that distances taken on said- 85
chart represent actual distances. On said
chart is drawn a line'I’ J’ corresponding to
the base-line I J, and symmetrically disposed
with reference. to said base-line are arcs of
conducting material G’-and H’.

K’ and I/ are pivoted arms similar to the -
arms K L, the free ends of which pass over
and make constant contact witli the ares G/
and H’. Are.G’ is similar in . form and in.
eléctrical resistance per unit dength to the o5
arc G, and the arc H’ is likewise sm[nlar in
the same particular to the arc H.” Extend-

ing from the extremities of the arec G to the
extremlmes of the arc. G’ are-wires 1 and 2,

[e]

‘K to the p1v0ted arm K’ is a wire 8, which
includes a battery. Connected in loop from.
the wires 1.2 by a wire 4 -is a_ galvanometer.
‘M. . It will be-evident that the wires 12 3

~

‘and extending from the pnoted telescope 100~
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4, the ares G G’, the battery, and the gal-
vanometer M are connected in circuit in the
form of a Wheatstone bridge, and that the
effect of moving the telescope K, for example,
to the right on are G is to increase the resist-

ance in the member 1 of the bridge and de--

crease it in the member 2, and that the same
is true of a similar movement of the arm K’
over thearc G’. Therefore, if the telescope K
be set at a certain position on the are G, itis
simply necessary to set the arm K’ to such a
position on the arc G’ as that the galvanom-
eter M shall show mno deflection, when the
bridge will of course balance, and therefore
the angle made by the arm X’ to the base-
line I’ J* will be equal to the angle made by
the telescope K to the base-line IJ. The ex-
tremities of the arc H are connected to the
extremities of the are H’ Ly wires 5 and 6,
and the pivots of the telescope L and arm T
are connected by wire 7, which includes a bat-
tery.

M’ is a galvanometer included in a loop 8

from the wires 5 and 6. It will be seen that
this arrangement of the two ares I1 H’ and
circuit-connections is the same as that of the
ares G G’ and associated parts, and that
therefore when the arm L’ is placed at the
same angle with reference to the base-line I’
J’ as the telescope L is placed with reference
to the base-line I'J the galvanometer M’ will
show no deflection, and the bridge will bal-
ance, as in the preceding case. It follows,
therefore, that if the two telescopes K and L
be sighted upen the target T by observers lo-
cated at said telescopes, and if a third ob-
server moves the arms K’ L/ and at the same
time watches the galvanometers M M’, he will
have placed the arms K’ I’ at precisely the
same angles as the telescopes K I when both
galvanometers show zero reading. Inasmuch
as the chart a b ¢ d bears a definite propor-
tion to the area which includes the position
of the target T, it follows that if the axes of
the arms I{” I” be prolonged they will inter-
sect at the position F’, which would represent
on the chart the actual position of the tar-
get K.

Upon the chart ¢ b ¢ d are pivoted three
pointers, only one of which, for convenience,
is shown at N, and these pointers are pivoted
at the points C’, D', and E’, which, as al-
ready stated, eorrespond to the centers of
horizontal motion or train of the guns ¢ D
E. Consequently, if the pointer N be turned
on its pivot, it will correspond to the positions
of the gun E when said gun is turned on its
pivot. One arm of the pointer N is long
enough to sweep over the area whichincludes
the target. The other arm bears upon and
malkes electrical contact with an are O of con-
ducting material. At the gun E is arranged
a similar are of conducting material O/, and
sweeping over this arc is a pivoted arm P,
the free end of this arm making contact with
said arc. . The extremities of the are O’ are
connected to the extremities of the are O by

-cal resistance of

wires 9 and 10. - The pivot-point of arm P is
connected to the pivot-point B’/ by wire 11,
which includes a battery. TLoecated near the
arc P is a galvanometer Q, arranged in a
loop-cirenit 12 from the wires 9 and 10. It
will be apparent that the ares O 0, the gal-
ranometer Q, and the battery are here con-
nected in a Wheatstone bridge in precisely
the same manner as are the ares G G’ and
cireuit - connections, and therefore, for the
same reasons already explaified with refer-
ence to the ares G G’ and the moving arms
K I, it follows that when the arm N and the
arm P are both set at precisely the same an-
glethe galvanometer Q will show no deflection
and the bridge will balance. Consequently,
if an observer at the chart ¢ b ¢ d brings the
arm N upon the point F’, which is the intersee-
tion of lines drawn from the arms K’ I/, he
will have established the angle at which the
gun K must be laid with reference to the base-
line I J in order that said gun may point in
the direction of the target . At the same
time, by the movement of said arm N over the
arc O, the observer throws into the circuit a
fractional portion of said arc having a resist-
ance proportionate to the angle, and hence,
in order to interpose an equal resistance in
the bridge, the person in charge of the gun
over which is located the arc O’ must move
the arm P over a similar angle. He knows
that -he has moved it over this similar angle
by the galvanometer Q reading zero. He has,
therefore, simply to read the angle from the
arc O’ and lay the gun at the same angle.

I have so far provided for the training of
the gun upon the target, but not for its ad-
justment for range. ThisadjustmentI make
in asimilarmanner,as follows: I measurethe
distance of the target from the gun by any
known method—such, for example, as by
measuring the length on the chart between
the point F’ and the point E’,

Ris an are of conducting material, and S is
a pivoted arm sweeping over and making con-
tact with said are. ‘

R’isan arcsimilar to the are R, but located
near the gun E.

8’ is an arm similar to the arm S, and moy-
ing over and making contact with the arc R”.

The extremities of the ares R’ and R are
connected by wires 18 and 14, The wire 15
connects the pivot-points of the arms S 8’ and
includes a battery. A galvanometer T is in-
cluded in a loop-cireuit 16 from the wires 13
and 14. It will be seen that the arrangement
of the arcs R R’ and their arms is substan-
tially similar to the arrangement of the ares
00 orH H or G G’ with their associated
arms. Consequently, when thearmSis placed
at a certain angle, the galvanometer T' will
show zero, when the arm 8’ is placed at that
same angle, but not otherwise. The eleetri-
1e: two ares is similar for
id are, and for each di-
s, for example, Tor each

equal divisions
vision of each ar

degrec—the’ resjataﬁce corresponds to a cer-

70

75

8o

85

go

95

100

105

110

115

120

125

130




- corresponding to said distance F’ E’.
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tain - distance lineally ‘measured. Conse-

quently, if the distance F’ E’.is' known, the"

observer has only to set the arm S over such

a fractional portion of the arec R as that there’

shall be: thrown into the circuit a resistance
In or-
der to balance the bridge between the ares R’
R, the observer at arc R’ must place the arm
b’ at the same angle as that at which arm 8
has been set. He will thus learn the angle at

which said arm S has been- set, and conse-'

quently the distance of the ob]ect Then it
remains simply for him to lay his gun at the
proper elevation corresponding to said dis-
tance, using for that purpose the or dmar'y
sight bar or quadrant. -

1n the drawings; Fig. 2,I have shown a con-

" venient amandement of the ares R’ O’ and
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the O*alvanome‘rel% ‘QT, so that an observer
can easﬂy manipulate the arms P and 8’ by
watching the galvanometers Q T.

In the case Just described the observer at
the chart a b.cd signals the distance or range
of the object to the person at the gun, and the
latter adjusts the gun at the proper angle of
elevation to cause 11: to project its shot over
that ‘range. It will be obvious that, instead
of anahna the range, the obselver at the
charta b cdi may himself determine the proper
elevation of the gun and set thearm Sat that
angle. The person at the gun will then place
the arm S’ at the same an orle in the manner
already described, and thus learn at oncethe
angle of elevatlon of the gun.

My method, so far as I have described it,
involves the’ swnahntr to a person statloned
at the gun of mformatlon as totherange and
bearing of.the target or of simply an angle of
elevatlon, which- enables him properly to lay
his gun. It is not, however, at all necessary
lha’r this 1nformat10n should be imparted to
any person at. the gun, or that, in fact, any
one manipulating - the piece. should be in-

- formed what the-exact elevationor the exact
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training of the gun is. Instead of arranging

‘the are R’ away from the gun, I may applv 1t

directly tothe gun-carriage, as'shown in Fig.

3, and I may apply the arm 8’ to the gun it

belf 0 that the movement of the gun on' its
trunnions for elevation or depression will
cause the arm 8’ to sweep over the arc R’;

and s0, also,T-may arrangeon the flooring ad—
jacent to the gun-arec O’ and connect the arm
P, for example, to the gun-carriage, so that
when the gun is tramed and so turns upon
its plvot—supposed for example, to be at the
point P~—the arm P will sweep over and main-
tain contact with the are O’. It will be'seen,
therefore, that when the observer at the chart
abed places the arm N at the proper angle on
the are O it will be necessary simply to train
the gun, Fig. 3, until the arm P, which it
carries, makes a corresponding alwle on-the
are O/, and, similarly, the observer at the
chart ¢bcd Sets the arm S.atan angle corre-
sponding to the elevation:
range indicated between th pomts E’ and ¥

LS

418510,

'e-gun for the.

on the chart, and the gun itself is then. ele-
vated or depressed until the arm 8’ makes a
similar angle on the arec R’, the position of
the gun in both cases being shown' by the in-
dlcamons of the O"alvanometers Qand T, as
before.

I claim— '

1. The method of ﬁndmw the posmon of a
distant object, which con51sts, first, in direct-
ing two alidade-arms K L, moving over arcs
G H of conducting matenal (sa,ld arcs hav-
ing their extr em1tles on a base-hne IJ,)in
hne with said object; second, placing two
pointers or arms K’ L/, moving over arcs G

tant station and snmlally d;spo%ed with ref-
erence to a base-line I’ J’ at the same angle.
as said.arms K I, and thereby establishing
an electrical balance in each of two cirecuits,
one cirenit including the ares G G/, arms K

K’, a battery, and an indicating apparatus—

such as a galvanometer—the other cirenit
including the arcs H H’,arms L. I/, a battery,
and an indicating apparatus; third, noting

co
b
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"H’ of conductmw materlal 1oeated at a dis- |
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the point of intersection of the lines of direc-

tion of the arms K’ L’ on a chart a b ¢ d, rep-
resenting the area including the position of
said distant object on a reduced scale.

2. The method of finding the position of a_

distant object with reference to a predeter-
mined point, which consists, ﬁlst in directing
two alidade-arms K L, movmo' over ares GH
of conducting matellal (sald arcs . having
their extremities on a base-line I J ,) in line
with said object; second, placing two point~

95

ers or arms K’ L' moving over arcs G’ H' of - -

conducting materml 1ocated at a distant sta-
tion and s1m1lar1y chsposed with reference to
a base-line I’ J’ at the same angle as said
arms K L, and thereby estabhshlno“ an elec-
tucalbalance in each of two cu'cults one cir-
cuit including the arcs G G/, arms K K, a

battery, and an indicating dpparatus—such

as a galvanometer—the other circeuit includ-

ing the arcs H H’, arms L L, a battery, and
an indicating apparatus; third, noting the
point of intersection of the lines of direction:
of the-arms K’ L’ on a chart. a.b ¢ d, represent-
ing the area including the position,of said

tos
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distant object on a reduced scale; fourth, de- -

termining on said chart the distance and
bearing of said point of intersection from

‘said predetermined point. -

3. The method of finding the position of a
distant object with reference to a predeter-
mined point, which consists, first, in direct-

ing two alidade-arms K L, moving over ares
G H of conductmg materlal (sald arcs hav-
ing their extremities on a base-line I J ,) in
11ne with said object; second, placing two
pointers or arms K’ L’ moving over arcs G’

-H’ of conducting materia], located at a dis-

tant station and similarly disposed with ref-
erence to a base-line I’ J’ at the same angle
as said arms K L, and thereby esta;bhshmOr
an electrical balance in .each of: two’ eir-
cuits, one circuit including the arcs G &,
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arms K K’, a battery, and an indicating ap-
paratus—such as a galvanometer—the other
cireuit including the ares H H’, arms L. I/, a
battery, and an indicating apparatus; third,
noting the point of intersection of the lines
of direction of the armsI{’ I’ on achart a b ¢d,
representing the area including the position
of said distant object on a reduced scale;
fourth, determining on said chart the dis-
tance and bearing of said point of intersec-
tion from said predetermined point; fifth,
signaling to said predetermined point the
said bearing and distarce.

4. The method of finding the position of a
distant object with reference to a predeter-
mined point and indicating the same at said
point, which consists, first, in determining
the position of said object; second, marking

418,519

caid position on a chartor map representing
on a reduced seale an area including the po-
sition of said object; third, directing a piv-
oted index or pointer to point to said marked
position, the said pointer moving over and
making contact with an arc of conducting
material, fourth, moving an index-pointer
located at said predetermined point and trav-
ersing a similar are of conducting material
until an electrical balance is attained in a
circuit including said arcs, a battery, and an
indicating apparatus, such as a galvanome-
ter.
BRADLEY A. FISKE.

Witnesses:
S. 0. EDMUNDS,
M. BoscH.
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